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«3i$?«, ^n^n«sa<DS»[«^R 1 ~r i o*ii 

&iI$¥*|SKfcW?fi ; eS>a-;VBATO l-BATO 
5©»ttlll©*?»C*tt* f tl»ttSn, §^EEIilES©a 

2, R4, R6, R8> R 1 OO^PSTtffcWSft 

5o Mfc, »P«ffi5-ry«ios»iaR?R2, R4, r 

6 N R 8 \ R 1 (Hi* Wffi7P-y? 1 2©Wfi*$>a- 
;1/BAT06~BAT10 <DntiL*tfitht 5#EI3E&© 
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#W2 0 0 0-1 93694 



*»*5'a-^©*lll : 3 t «E**^a-/M«E*ffl»lC* 
•3 ftttit £>!!§#«?&©«EfcffigElC fcl^T, 

9^ v*a crates*, 

&t«B#Eiiiss©ft», wie«ii4S?%it<SMfem « 

IME*i'a->MlB»B«4, ttfB£#Elslg&©lffiiB« 

*?o«E»T**aj-r set t -r m^mm<o 

MKS-©Wfi7n v * ©MfBSipmffi^ ^ VfllOlMe 
{8Hfcfet,>r, 

tut mmmvL 5 >r vfflotwasis*? a, ifriB&#E b 
sate T«ii £-£tiz>£t* ! &®t?% mammon 

WE*« D#3.Xf yf-«iW8B#E[eieS©lMSBffiiR©£ 
HMaHHE5>A-/M«:*«;£ft*c fc*$H&i:-r3Jia# 

uiwaa 5 ] n*g 1 iffitDUfrmmonEtiimmc « 

BttWlcRfc-r Sr0ttB«fi:/n -y * ©1513 

IMB&#EBBM:, ^4l€n#5IBa»©Sm^i:B?iJ 

3ffl*miti©ftE«tiigEc, 
[M$B6] W#*5lB«©ffl*Mt*6©ffiEt&HJgBfc 

mfflWtcPg UTK9iJSSI$ti/i:-J<t©tGf3lt?te7n «y so 



*©5 ■6©Ktt«©IWIBWl!i:/n <y *(cJSf *]MtB1IH!! 

t m t -r ^ffi*«?a©ttE^ajSBo 

[m*a 7 ] nt#gt 5 iB«g©ffl*«^©«E^aiSHti: 

«»©tiHB»ElHlK©»Eaj*4StiS^{cSft 

0 IM.Xi' -y **3I UT-o©WiBmE^tBHlK©A^ 

fic 

[000 1] 

WiSHK:lI8fSo 

[0 0 0 2] 

[^©Sri] #HW5-6 4 3 7 7*£«tt, *«» 

*i>a -^BEfc^n^nrafcta^a-^rfcffl? - 
sie*«?a©«E«wi»H%ftigLTi/^. 

[0 0 0 3] 

<fc 5 fc *E ->"a - /MtE* £»©S£ftS*E8lti 0& 

[0 0 0 4] *awtt±BiBBj*i»c«**sn^t>o^ 
iwt-nwi-e* «a»mo«EWiiitti«i(K-r« e 

t*, *©I»4:Lr^5. 
[00 0 5] 

[|5fUi£IS?ifcTS?c4&©#g] 1 fcf3ttbfc#» 

Bfl©ffi^m?a©«E^I±SgHti:J;n(f, SSE©3S#«i 

[0 0 0 6] *«fiScT*tt#ti:, Wfi7n 
JMffi?*:/*ai;rffl9Jfc«*StU §»EHlK©ffi 

[0 0 0 7] KiclMrrSfc. -ooSHfiru-y^Kfe 



(3) 



^2 00 0- 1 9 3 6 9 4 



I^T, §tt?fe^a-;l/©®ffitfc©li?fi:?*n«yi'©« 
-;l/«ffi©g#i:bT#i&e>tt<i>o cniio\c?tuSs 

[0 0 0 8] fcfcU ±^Lfc«^7o<y^cTi:tC«ffi 
©S!pftffi*^0®ffiST*B?lS ; &^a-;KD@ffi«:* 

©£ -5 &SittE©*&HJ©fcAK*5>a-/l/«Efcttia5© 

5#EEIB?#«fl&*^a-;P©*ffi;S:#EU'CVS© 
^ofeii^O^UfcfSCfcA^T't, *S>a-;l/*E 

ttffl»*iflffl©liB*?'eilMW-* c atfajfigfc&s. 
[0009] H«« 2 eaottafc ^noMMta i en 

tt*n*ti«»oaaw8? t mvmmz on*.* 

-©WHfe^a -y ^©SJPUffi^i' y<U©fi$iS£?li^- 
©ttite^a <y * ©gijS®&ffi5f ><Bi©tsm^**fa 

[ooio] u©i3(c-rnst, «tt«»cBtt"r*-w 

©TOT" a >y * ©ttffl^ DtiX'C-y ^©^ 0 8* fc 

©r*¥*t* state, ^Eiattoaaas^oiffl! 

[ooii] Kte, E^KSM*«tifca«ko j es'a-^ 

0©*$>a-^*EWDff*X^y***yLTfc, C 
ttSSWJ 0 gA/W -y LTiffittSJSBSfllHiS 

[0 0 12] W#Jl3Et2©lft^C<fctttf»#mX& 
2f5«©ffl*®»©SEtfettlSBtc43l,''TSfc, &#E 

^7f*«u gwffi^yf^fflnfft^t&tf 
EEBefc^T&jitsns. 



[0 0 13] c©t;5»c-rntfs Stct^a-;UmEtt 

[0 0 14] ffiOT4EaoWA££ttf*M&l(2Xti 
3i2«©ffl#ftJfi©«Efcm&B£*5^T®c s 

ff*;w -y f-tt#EBB©a«koaat«?oiBe^R« 
*U ^»©«J0gAX-i'«yf-{tll-|slB ; e^a-;l/K* 

10 [0 0 1 5] ? *WD»*;Uy**«-E0tt 

*y *©K«^5>a-;M8!l©«S?»i'>& < a o©fl6 
©tf) 9 SS.X-i' >y fOSlitv/'ji -Mil©*? a EIB 
*^a-;Vrt»T*iB«-rS£:i:A^ta©T-, ngP©E 

T*S, «OtttX-fy*llB*f«JWfc , r*ca* v t?* 
[0 0 16] M$$ 5 (CfBfi Lfc*%^©ffl*mffl©« 

E&ajgsm^tuf, «tt«»ciWM"*j&-, m~<om 

20 Jfi^D<y^©«ii«?{t^n ; ?tlWt)S^X-l'-y^M 

UTjtaowwtt^-i'yKiSttSftx £#EiEiBit« 

&©ffltf5xffi? (#E»t(t) a«yiJfc&i!K£ft*:ig»t 

^a—H****. mE^miHiBit, mfe-rz^zn 

'&7a >y ^©a^gttffiOllffi^^a-^CffiWffiftill*^ 

newest t Lxcommyo >y ^jcjs-rasest^E 

|slB©#EttiftiS©tt<£[ ; &fcffl - f ; 5= C©f$, «£-f5 
[0 0 17] <:©«fc9f;:-fntf, WTOfWBaWR'HW 

30 So 

[0 0 18] ##?(£{;: £ntf, til^^a-yPtlM 
ElalBa©litc^ffi#EISB^afc&^±£V*- 

ielBcr t KlW D -y f-*«M«»M-S£*#ft 

<, @BSIiiA^i:*S. 

[0019] -r&tos, c0asafl»±*-i'#-K*i, « 

#R 3 1 ae©4fj£© J: 5 StfElalB eT a KR »t fc*J t> 
^^X^'y^fc J: Dffi*©-0©^EIllB&t>* 1 
a©«?fi ; &v'a--'V^P>*?'lHlB?:iiSR-r?.ti« Ofi 
40 B) tt85*Eik-T«ci:^T*tSo iSSSSRS±^-l'*-F 
»t«0^X-r«y^fcJt«LTBaK$ffi"efe0, A>o 

[0 0 2 0] JgfctJMBT*. 

[0021] co«o»*x-i'yf-»i»EiaBi:i»iJte 
»K«ti*OT, »EHBO«8fWWia. ^ffl©<k? 
»cttfl&*^a-;l/©ttE^ktt'J^$ < , c©/h«Egfk 

60 ©g$xtt$tg^'jN« < f 
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[0 0 2 2] b*>U WD&*X-<>y?-tt<fVbW>Sh5 
#6, ^Ot)MXi'7fi:LT©^S0MOS h7>">' 

x*fc#Eiitt©ffiiSJ5i*F (Jim, /w#-7ft«-e 

[0 0 2 3] CftfcfcfU *«*"PttiM?4«I»)»AX 

swe cfc o mucftittftr « c *<t * So 

[0 0 2 4]**, *IlB«lJftcJ:ft& ttE&ttilsIgS 
«\ MMre5>a->l/©«?«EVHI8«B»ifc*-r*- 
K©«Wrrt«EEBTAV) x£EJtte*UMI*«E* 

[0 0 2 5] ffi#E6SB«©$»SC.£ntf»»3&«5fgiS 
©EWtiftOWEtftltiffilfcfc^TJgK:, BffiftKPJg 
LTE5iJS^^nfc-»£DBul2®!te7"a >y ;7© 5 ^©iSS 

*#EISlR©#EWa«©«{fi*ffi5£U^I/«Tfc«Jit 
[0 0 2 6] C<D&oic?ru£, </yV7®&<Dftmc 

«kc, \mm<ommyu >y $ ©mE#fc#EH]s&©#E 

Jt*»tf fc«E£ttKffi«©Wft:7C! >y *©Jg£t#E[§! 

[0 0 2 7] ftfc, CC^VTTaKfcl/CM:, ^l"* 
-F^£«E*V*-F&H£ffl^£Cfc#T-tS. 
[0 0 2 8] M$*7lBtt©ttjftfcJ:tt(at$g(5IBK 

^ftEUJfttttta^lcJI&CflHMfl 5 SxX^ <y ^£ 

[0 0 2 9] COJ^fCfntf, <6fflfflBOTO7"D «y * 

*«0«tt*«je-r*BK, {£fflffi!l(0«)ti7*D «y * com 
E#K:#EII»©#EJt*»tt;fc«E;Ett*tt«©«» 



[0 0 3 0] EtC*-©±, C©fl»«|»>ff*.*-ry* 

*s?a-;i/«Etta»offl«*E6-re:i:*»T#*fc^ 

[0 0 3 l] ft*, cOMMMttt, afflfflUjt^*— 
Kfcffl^t)gxX^>yf-fc%S73^fr«*\ CCD 
I^Oi^X'f'yfti, ««a2lB«"r*J:3 4»E 

10 Offi«ttD*X.X<fy*ttHlc#EHR0#Ettftfl0 
«ft**S>a -;MtE«a»OA*«Hce3trntf J: 

[0 0 3 2] CftfcWU »EH»f:«5>J«««nft« 
0MAX^>yf-«, Smtt/-fXmE«:»±-rS)fcl6{c 

20 ©«9B*;Wy**#^*CfcttHire*D, *© 
[0 0 3 3] 

B8»©*s.©jb«] wi\ *aw©»aa:tt«*ttT 

©HS(iflf!lK:J:»)»lfflKttWr*. fcEU *»WttTE 
[00 3 4] 

so [ o o 3 5 ] i \tm^mmx'& *) , ss{a©ttft&7'o -y 

* l l. *fc**ffi©«fi:/Py* 1 2**tr*tt4fl 
ft67'n'y>©0^{i*i^'rs. «ite7'D'y^l Mi5o 

Olit^a-^BATO 1-BAT0 5 fcSflJJftBl! L 
T&9> «ft&7P>y*l 2«:5 0©®fr&^a-/l/B A 
TO 6-BAT 1 OfciiyiJ&ffiLTftS. 
[0 0 3 6] 2«, fflft£7R 1~R 11, R 1 3, R 
15, R 1 7, R 1 9*»&ft*#E@HSS-rfc»K R 1 
KtfR2, R3RtfR4, R5&tfR6, R7K:tfR 
40 8, R 9St>*R 1 0, R 1 1 *3<ktfR 2, R 1 3MR 
4, R15RtfR6, R 1 7Rtf R 8, R 1 9RtfR 1 
0tt*ft?tl#EBB>HMtl/tt*. 18*r9*?R2, 
R4, R6, R8, R10 (*»We^5 Pttt?^ 

t)S*X^«yf-SW2 l^JiUTBflS^n-y^ l i ©a 

S*Xl'<y^SW2 2*fflUt«fi^p'yir 1 2 ©«{6 
«ffi«fC«S^StXTl/>« 0 »ft^?R2, R4, 
R6, R8, R10 (*«W?l/^SP*ffiv'('Vffl!l© 
so JgfitSg?) ©«HftW», fifiiSii^R 1 , R 3, R 5, R 



(5) 



«?M 2000-193694 



7, R9StfWt)@ilX^'yf-SWl~SW5*iii: 
T, W&7vy?i l ©SttH&*5>a-;l/©S5ffiffl!l©ffi 
IcmmZtlT^Zo »C, fflft*?R2, R4, R6, 

R8, Rio (^m^omt$miSLy-f>m<DWn^ 

©&««, ffi*t^?R IK R13, RI5, R 
1 7, R 1 9R^?3tAXt'-yg L SW6~SWl 0* 

aur, iS57o7^ 1 2o^&m?te : e^a-;i'(Disiaffiij 

[0037] &gjt>gAX-f''y^SWl~SWl 0, S 
W2K SW2 2(i, 7* HMO S h5>^X^A^* 
Ox *ft*ft»ffi*SLED;&»&©}fcflWcJ:DK»« 

[0 0 3 8] 4te^a-;l/«E&ffl7n-y*T i ;&D> 
rtgpm 5 f - + :/*;!/©* ->*a -;MtE*BJ»*J»UKrt 
jgJLTfcO, StnSl?R2, R4, R6, R8, RIO 

c*»iHT^$w«ffi3-ry«©ttS»5?) ©ftE&s 

TSrWJfcfcfflbTVS. ±ie*^a-;l/SE^tBg|5« 

[0 0 3 9] C©A/D=i;/A-*«:, ±fB&#ElelSS 
ft»6X*«n*»ff i:JPI«fflV S S fc©*E«*ry 
*;HI*fcSSW*. HHtefc^T, CCA/Day/ 1 ! 

v>*ao#![a«E*ftja**iwa«ffi»4iiiKi:» ffta 

S ttfc4HMSME t A7J * ft 5 #E fc * H*W S8»© 
[0 0 4 0] ®t&7n>y? 1 1 ©Wfi*S>a-.rt/©WE 

^m^fttt, A/D3y/wiiiMtt?'fy3*j: 

0 f «t)§^.Xl'yf'SW2 l*5ii;Ttt?fit^a-;l/B 
A T 0 5 ©<S<MH©«fr&»P*ffi V S S » 
C©R#, «5B*^yf-SW2 2tiM»2*lTV5o 
cniCckO, «01 ! xX-l'-yf-SWl~SW5%*y 
U WOt^.X'f'-yf-SWe-SWl 0**7tZ££ 
®flS7D'yiM l©£Wft*5?a-/l/BAT0 
1 ~B A T 0 5 ©ifcffiffl©ffi©ttffitff 2>*;Wi#fca 

hn-5tfM»&S£cfcO&TO!j^a-;l>B ATO 1 
~ B A T 0 5 ©WBEfctatB.'r S. 
[0 0 4 1] HtttC. mft&7n>y*l 2©«?fre^a- 
^©mE&fcWcf^ «J0#^X>r-yf-SW6~SW 1 
O^^U «J0*A^yf-SWl~SW5**7"*- 
SCttC^Ox S?fc7*P'y*l 2©&tt?fi*5>a-;l/B 
AT06-BAT10 ©S(2ffli]©8i©«ia* , 'r 

<03yho-7 WtiSMVmK. «fc 0 5? a -;V B A 

TO 6~B AT 1 0©WE*l*ffif S. 
[0 0 4 2] COJttMHteJjfttf, m-©Wfi7nyjF 



#* s>a -;Mt£E«a»te9ita-r zmmmEZPimtT 
sctWtsoT, fl^iBil&ctHfRffcfcEIsc fctft? 

t*±K, C©«£tCfc-tt5^$>a-/l/©EtfeBi$'N© 
Xa«*«E©Jt***hEHR©«fflfc:* &«**■*© 

io [0 0 4 3] MK» COjaMHTtt, 9EEHK©aPM 
ffi^VffiJCfiffiSH^R 2, R4. R6, R8, RIO 

(H««6tC fcA^TtSo 
[0 0 4 4] 

immmzl *S>a-;VSEfcmiaIE&7"n-yiM«:18jS 
^S^a-Jl/ltEfcltifflWffiCWfcEl 4 „ 

[0 0 4 5] CO*^a-;MtEtfttt«Btt, Si&mEU 
gg4 1 *©a*«E«A/DSH»r*A/D3y/< 
-*4 2i:fr5>a*. ffi©*S'a-/l/!tEfctilll5fcflli# 
20 tiHODT'&S. £M»!ttE@8&4 iatf*A/D3^ 
-*4 2tettZE«E«»BlB4 3^6«««EVH, V 

[0 0 4 6] ff!7n-y^ 1 1 ©Wilfi^^a-^OttE 

tfktBfftctt, «wiEEia»4 1 o-kiimmmmm 

'f>3*5iCJf^J0S^X-l''yf-SW2 1 ^ilUTmflfi* 
. ^ a -)]/ B A T 0 5 ©teffilM©^ 6 S*P®fii: V S S £ 
SttftO, £©!$» $9i i *;W-y?-SW2 2H;|I8J»S 
tlTl^*. ^ttE«iH0SS4 3jtr6HJ*«tl*«S««ff 
V L C OPtffi V S S J; 9 ffiVMtffifc f7 h Sft, 
so )£«E®iiilSB&4 3*^m^«tl5«^®EVHtt, g 
fit^?R 1 tJL 2 t©S^©mfit (#E) V C HO J: 

W6~SW1 0%^7-rsc:i:K:«kt), mite7n-y^ l 

1 ©S-aflfi^^a-^B AT01-BAT05 ©SffifJ 

©a©«tt*^«Ki«EiaB4 i©+A^4sicX7j$n 

5©T\ ^©M*T^^;V^bT0^Lftv^y hn 

SffiS^a^l/BATO l-BATO 5©Sffi£fclti 

40 *?*So 

[0 0 4 7] nfl|lC> «1&7ci-y* 1 2©«»*5'a- 

/i/©«EttiBi*fctt, «ii«Eia«i4 \<o-\t>mm 

«Pffiffi7 f V 3 <k tf W 0 »* x-r -y S W 2 2 £51 U 
TWftfa-il'BAT.l 0©ffiffiW©a**6*»«ffl 
VSS**t«9» C©W, ^0S^.X-l'-yf-SW2 1 
ttMttStiT^*. ^HE«ii[HieS4 3*>5W7J*in5 
®}i@EVLttC©S¥«(£[V S S J;9ffiV©ffiJC->7 
h«n, ^@EmilSlHlK4 3!b->P.tB^$tiS«i®mEV 
Hit, IStaHt^R 1 1 fcR 2 fc©ftft£©«tt (»E) 
so VCHOiOtav^ffiKHS^nT^*. Ct\lC& 
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9, tfJ9§*;W-y^SW 1-SW5WU 

•y?SW6~SWl 0 Cfcfc J: « 

flfi^D-y^ 1 2O§ti(! ; Ei?a-;l/BAT0 6~BAT 
1 0©»{i«J©ffi©1Iffia<&gil«EI§]li&4 1 ©+A# 

gMatc«kO§mite*->*i-;i/BAT0 6~BAT 1 o 
©BffiSrfctHf*. 

[0 0 4 8] 

CSUS093] *f8W©ijg#Sn!!©1iEfcliS3SB©fl!i©£ io 
«!9J«H 2 Cw-r»»EIttH*#lf8LTttW-*-*. 

[0049] cagnoiottBu:, 0 1 icok-rmmm 1 

SW21, SW2 2 fc©MtcSK:#Effi*lR 2 1 , R2 

[0 0 5 0] COJMSWteifttf, «0**Xf'y^S 
W2 1, S W 2 2 OV^tli!r-^ffl»aW*fiC Ltz 

n5f5«0S*X-l'«y^SW2 1, SW 2 2W£Sfcn3 20 

[00 5 1] 

[Hfls^j 4 ] *»woffl»«?fio«E«iai*iiofi&osi 

[0 0 5 2] C ©§Hfi£0IJ©;gBte> 0 1 Kw-rstEWffli 1 
©gBKfct^T, #EIII&?¥2©i5&#^©&fciil?7fr 

fswi-swi oa©»w»*«i!i:u f^t©« 

Dg*.Xfyf-SW 1~SW1 0, SW2K SW22 
*#a©HISW65±teSW\ MfC, 8Bft*?R2» R 30 
4, R6, R8, RIO (#»Bim>$»|Mttt5<<:' 
ffliJcDjglniSi?) **-©fflft**RcK:mjlUfcfe©T 
Mfc» c: ©*$$!]-?«, £W?)|f*X-i'>y?-SW 
1~SW10, SW2 1, SW2 2%a^OM0S h-7 

[0 0 5 3] ttHfi^o-y * 1 1 ©SSite^S^- 

;VBAT0 1-BAT0 5 ©^E&liHCBgLT^ 

#ii©«ifi*?R c ©»Mi©«ffi**Hiu 

* 1 2O§tit^a-;l'BAT0 6~BAT 1 0CDW. 
EttWKIBLTtt» mmx-T.'f -y?-SW6~SWl 0 

*rR*Hjra*icafiis-eT, ieioaE*ai6?Rcois«io 

jgm^?R 2 1 , r 2 zw&Mmmx'tb** 
[0054] c(D$mwfc&mis ttm^oxfitfts, 

tt***31i:T*«ID»*.X-fy?-SWl~SWl OK 



10 

LT«J?>»*.X4'y*SWl~SWl 0*JM?fc«BW- 
5 C t *<T * 5 1 V 3 ? U£ t, 

[0 0 5 5] *fc, MOS h5>^X*j!P6a*«I*)» 
^•yfSWl~SW10, SW2 1, S W 2 2 ^M. 
■rt-*fe»OW»«E*tt«Efl:-Pt, ^©»E (fcfc 
* tf h SE) tf/hS l/*F*ffil/>* C T*€ 5 t 

[0 0 5 6] «J!)g*X-1'-y?-SW 1 (iy-hBtlV g 
ttOV-XtffiV s tOiTfeSaitEV g sT'ft 
K/fSo «t)fAX-i'7fSWl*^7<D«&(:av- 
XHEV s &Si£Sffi5-f V3©Wffi£#L^©-C/Jv£ 
^fflWlE V g s -P«J 0 HS.Xi' >y S W 1 ttfWT * 
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(54) VOLTAGE DETECTING DEVICE OF BATTERY SET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
voltage detecting device capable of inhibiting a 
reduction of a detection accuracy and a safety, 
while realizing with a simple circuit consti tution. 
SOLUTION: Common terminals comprising 
lowest position terminals of a battery block 1 1 are 
independently connected to one end of the large 
number of voltage-dividing circuits, in which a 
plurality of resistance elements R1-R10 are 
connected in series through a standard potential 
line 3. The other ends of the respective voltage- 
dividing circuits are connected to high position 
side terminals of respective battery modules 
BAT01-BAT05, except for the common terminals 
respectively. Of a plurality of resistance elements 
of the respective voltage-dividing circuits, a 
voltage drop of the resistance elements R2, R4, 
R6, R8, R10 on the standard potential line side is 
detected. The resistance elements R2, R4, R6, R8, 
R10 on the standard potential line side are also used as resistance elements on the 
standard potential line side of a voltage-dividing circuit which detects the potential of the 
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battery modules BAT06-BAT10 of a battery block 12. 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electrical-potential-difference detection equipment which comes to carry 
out two or more series connections of the cell block which comes to carry out two or 
more series connections of the battery module, constructs it, and detects the terminal 
voltage of each aforementioned battery module by the module electrical-potential- 
difference detecting element from a cell and which it constructs and is a cell The 
common terminal which consists of the high end of said cell block or a terminal like the 
minimum It connects with the common end connection which is one edge each of the 
partial pressure circuit of a large number which come to carry out series connection of 
two or more resistance elements, respectively through reference potential Rhine. The 
other end of each aforementioned partial pressure circuit By connecting with the terminal 
of each aforementioned battery module except said common terminal, respectively, it is 
characterized by said module electrical-potential-difference detecting element detecting 
the voltage drop of said resistance element of said reference potential line side among 
said two or more resistance elements of each of said partial pressure circuit, constructs, 
and is electrical-potential-difference detection equipment of a cell. 
[Claim 2] Said common terminal of said second cell block for a start [ according to claim 
1 ] which constructs and adjoins in potential in the electrical-potential-difference 
detection equipment of a cell It connects with said common reference potential Rhine 
through a changeover switch, respectively. Said each partial pressure circuit By having 
the changeover switch by which the series connection was carried out to said two or more 
resistance elements, respectively, it is characterized by said resistance element of said 
reference potential line side of said first cell block serving as said resistance element of 
said reference potential line side of said second cell block, constructs, and is electrical- 
potential-difference detection equipment of a cell. 

[Claim 3] It is characterized by supposing [ in / construct, and said each partial pressure 
circuit has the changeover switch according to claim 1 or 2 by which the series 
connection was carried out to said two or more resistance elements, respectively in the 
electrical-potential-difference detection equipment of a cell, and / said each partial 
pressure circuit ] that it is common, and constructs, and said resistance element of said 
reference potential line side is electrical-potential-difference detection equipment of a cell. 
[Claim 4] By constructing and interposing said each changeover switch in the electrical- 
potential-difference detection equipment of a cell among said two or more resistance 
elements of said partial pressure circuit, it is characterized by the thing [ that said two or 
more changeover switches are accumulated by the same circuit module ] according to 



2 



claim 2 or 3, constructs, and is electrical-potential-difference detection equipment of a 
cell. 

[Claim 5] By connecting said common terminal of said second cell block to said common 
reference potential Rhine through a changeover switch, respectively for a start 
[ according to claim 1 ] which constructs and adjoins in potential in the electrical- 
potential-difference detection equipment of a cell, it is characterized by said each partial 
pressure circuit having the antisuckback diode by which series connection was carried out 
to said two or more resistance elements, respectively, constructs, and is electrical- 
potential-difference detection equipment of a cell. 

[Claim 6] It is characterized by having the clamping circuit which inhibits the potential of 
the partial pressure outgoing end of said partial pressure circuit connected to said battery 
module belonging to said cell block by the side of the high order of said cell blocks of the 
pair by which adjoined [ in / construct and / the electrical-potential-difference detection 
equipment of a cell ] in potential, and the series connection was carried out according to 
claim 5 below on predetermined level, constructs, and is electrical-potential-difference 
detection equipment of a cell. 

[Claim 7] It constructs, is characterized by connecting the partial pressure outgoing end 
of two or more of said partial pressure circuits to the input edge of said one electrical- 
potential-difference detector through a mutually different signal changeover switch 
according to claim 5 in the electrical-potential-difference detection equipment of a cell, 
constructs, and is electrical-potential-difference detection equipment of a cell. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is constructed and relates to the electrical- 
potential-difference detection equipment of a cell. 
[0002] 

[Description of the Prior Art] JP,5-64377,A detected and constructed the module 
electrical potential difference of two or more battery modules which consists of many 
cells of a cascade connection format by the electrical-potential-difference detection 
module, respectively, and has proposed the electrical-potential-difference detection 
equipment of a cell. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, circuitry 
became large-scale [ detecting each module electrical potential difference according to an 
individual in many differential mold electrical-potential-difference detectors ], and the 
improvement was required in respect of costs, power consumption, a tooth space, and 
dependability. 

[0004] The thing which can be realized by simple circuitry, this invention being made in 
view of the above-mentioned trouble, and inhibiting the fall of detection precision or 
safety and for which it constructs and the electrical-potential-difference detection 
equipment of a cell is offered is set as the purpose. 
[0005] 

[Means for Solving the Problem] By this invention indicated to claim 1 constructing, 
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according to the electrical-potential-difference detection equipment of a cell, high 
pressure constructs and a cell comes to carry out two or more series connections of the 
cell block which comes to carry out two or more series connections of the battery module. 
As a battery module, you may be with one cell, and series connection of two or more 
cells may be carried out. 

[0006] Especially with this configuration, the common terminal which consists of the 
high end of a cell block or a terminal like the minimum is connected to the end of the 
partial pressure circuit of a large number which come to carry out series connection of 
two or more resistance elements, respectively according to an individual through 
reference potential Rhine, the other end of each partial pressure circuit is connected to the 
terminal of each battery module except a common terminal, respectively, and the voltage 
drop of the resistance element of a reference potential line side is detected among two or 
more resistance elements of each partial pressure circuit. If it does in this way, since the 
module voltage signal which consists of a partial pressure outputted to a module 
electrical-potential-difference detecting element from each partial pressure circuit within 
the same cell block turns into a potential signal on the basis of the common potential 
which consists of potential of reference potential Rhine, subsequent circuit processing 
becomes easy and an error can perform little module electrical-potential-difference 
detection by simple circuitry. 

[0007] Furthermore, if it explains, since the potential of each battery module will be 
detected in one cell block on the basis of the highest potential or the minimum potential 
of this cell block, the terminal voltage of each battery module is called for as difference 
of each detected battery-module potential. Since supply voltage impressed to each 
module electrical-potential-difference detecting element can be common-use-ized rather 
than it detects the potential difference (terminal voltage) of each battery module 
according to an individual if it does in this way, the effect of dispersion in the line voltage 
variation which can attain simplification of a power circuit and is outputted from each 
power circuit is also small. 

[0008] However, by the method which asks for the potential of each battery module by 
the potential difference from a common reference potential for every cell block 
mentioned above, and computes the potential difference of each battery module by 
subtraction of the potential of each battery module, the potential of the battery module 
which is distant from reference potential Rhine of a cell block serves as the high pressure, 
several times, for example, several 10V, of the battery-module potential difference, and 
needs proof-pressure increase of the input section of a module electrical-potential- 
difference detecting element for detection of such a high voltage. On the other hand, with 
this configuration, since the potential of each battery module is pressured partially in the 
partial pressure circuit on the basis of the potential (reference potential) of above- 
mentioned reference potential Rhine, input voltage of a module electrical-potential- 
difference detecting element can be made into usual level called 5 V, and it becomes 
possible to constitute a module electrical-potential-difference detecting element from a 
general-purpose circuit element. 

[0009] According to the configuration according to claim 2, claim 1 publication 
constructs and it sets to the electrical-potential-difference detection equipment of a cell. 
Further Said common terminal of the second cell block is connected to said common 
reference potential Rhine through a changeover switch (reference potential changeover 
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switch) for a start which adjoins in potential, respectively. Each partial pressure circuit 
has the changeover switch (module electrical-potential-difference changeover switch) by 
which the series connection was carried out to two or more resistance elements, 
respectively, and the resistance element of the reference potential line side of the first cell 
block serves as the resistance element of the criteria ****** line side of the second cell 
block. 

[0010] If it does in this way, since the potential of a cell block of the pair which adjoins 
in potential is detectable with the change of a changeover switch, while being able to 
reduce by half the number of module electrical-potential-difference detecting elements, 
the need number of the resistance element of a partial pressure circuit can be reduced 
sharply, and contraction of a circuit scale can be aimed at. 
[001 1] Furthermore, since the short-circuit current which flows via both [ these ] 
changeover switches even if it turns on the remaining module electrical-potential- 
difference changeover switch after one of two or more of the connected module 
electrical-potential-difference changeover switches has carried out closed-circuit failure 
is controlled by the resistance element, it is excellent in safety. That is, while resistance 
of a partial pressure circuit does so the operation effectiveness according to claim 1 , the 
short-circuit current reduction effectiveness can also do it so. 

[0012] According to the configuration according to claim 3, it constructs, each partial 
pressure circuit has further the changeover switch according to claim 1 or 2 by which the. 
series connection was carried out to two or more resistance elements in the electrical- 
potential-difference detection equipment of a cell, respectively, and the resistance 
element of a reference potential line side is made common in each partial pressure circuit. 
[0013] If it does in this way, since the required number of the resistance element of a 
module electrical-potential-difference detecting element and a partial pressure circuit is 
further reducible, the further circuit degradation is realizable. 
[0014] Since according to the configuration according to claim 4 claim 2 or 3 
publications construct, each changeover switch is further interposed among two or more 
resistance elements of a partial pressure circuit in the electrical-potential-difference 
detection equipment of a cell and two or more changeover switches are accumulated by 
the same circuit module, simplification of circuitry can be attained. 
[0015] That is, since the terminal by the side of the anti-battery module of each 
changeover switch can be connected inside the terminal by the side of at least one anti- 
battery module of other changeover switches, and a circuit module when interposing each 
changeover switch among two or more resistance elements of a partial pressure circuit, 
the external number of wiring Rhine and its connection activity can be reduced sharply, 
and a changeover switch circuit can be simplified. 

[0016] For a start which this invention indicated to claim 5 constructs, and adjoins in 
potential according to the electrical-potential-difference detection equipment of a cell, the 
common terminal of the second cell block is connected to common reference potential 
Rhine through a changeover switch, respectively, and each partial pressure circuit has the 
antisuckback diode connected with two or more resistance elements (minute piezo- 
resistance) at the serial. An electrical-potential-difference detector detects the potential of 
the partial pressure outgoing end of each resistance partial pressure circuit which belongs 
substantially the low voltage edge of the battery module of the minimum potential of the 
cell block which should be measured to this cell block as criteria. At this time, the 
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common terminal of the cell block which should be measured is connected to reference 
potential Rhine with a changeover switch only at the time of measurement. 
[0017] If it does in this way, the following operation effectiveness will be done so. 
[0018] According to this configuration, since antisuckback diode is interposed for every 
resistance partial pressure circuit between a battery module and a resistance partial 
pressure circuit, it is not necessary to carry out series connection of the transfer switch for 
every partial pressure circuit like a configuration according to claim 2, and circuit 
manufacture becomes easy. 

[0019] That is, this antisuckback diode can prevent the circulation (short circuit) current 
which circulates through the circuit which consists of two partial pressure circuits of 
arbitration and 1 thru/or two or more battery modules by the transfer switch prepared for 
every partial pressure circuit like a configuration according to claim 3. antisuckback 
diode is markedly boiled as compared with a transfer switch, is cheap and can also omit 
the closing motion control circuit. 
[0020] Furthermore, it explains. 

[0021] Since this transfer switch is connected to a partial pressure circuit and a serial, the 
current of a partial pressure circuit flows. As everyone knows, electrical-potential- 
difference change of a battery module is small, needs to measure this small electrical- 
potential-difference change in a low noise extremely, for this reason, needs to make small 
the resistance element (that on resistance when [ And ] carrying out series connection of 
the changeover switch to it) of a partial pressure circuit, and needs to make those 
resistance noises small. 

[0022] However, it is the so-called transfer switch, and a transfer switch needs to secure 
pressure-proofing of insurance top both directions, respectively, creating with a bipolar 
technique is difficult for it, and it cannot but produce it with an MOS technique. However, 
integration with the large-sized MOS transistor as a transfer switch and the low resistance 
element (usually produced with a bipolar technique) of a partial pressure circuit is not 
easy. 

[0023] On the other hand, there is little number of a transfer switch required of this 
configuration, and since the configuration which uses antisuckback diode for short-circuit 
current inhibition is adopted, the partial pressure circuit and this antisuckback diode of 
low resistance can be easily integrated with a bipolar integrated circuit technique. 
[0024] In addition, according to this circuitry, an electrical-potential-difference detector 
measures a signal level equal to x (forward voltage drop deltaV of terminal voltage V- 
antisuckback diode of battery module) division ratio, but since the amount of forward 
voltage drops of antisuckback diode can be beforehand known if a current value and 
temperature are known, the measured value by dispersion in the voltage drop of 
antisuckback diode can be amended using various hardware or software. 
[0025] According to the configuration according to claim 6, it has the clamping circuit 
which inhibits the potential of the partial pressure outgoing end of the partial pressure 
circuit connected to the battery module belonging to the cell block by the side of the high 
order of said cell blocks of the pair by which constructed, and adjoined still in potential 
and the series connection was carried out in the electrical-potential-difference detection 
equipment of a cell according to claim 5 below on predetermined level. 
[0026] If it does in this way, it is not necessary to increase the available voltage of the 
module electrical-potential-difference detecting element which the output of the electrical 
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potential difference which hung the division ratio of a partial pressure circuit on a part for 
the electrical potential difference of the cell block by the side of lower order of the 
resistance partial pressure circuit of the cell block by the side of a high order does not 
improve, and detects the electrical potential difference by actuation of a clamping circuit 
in case the potential of the partial pressure outgoing end of the resistance partial pressure 
circuit connected to the battery module belonging to the cell block by the side of lower 
order is measured. 

[0027] In addition, diode, reference diode, etc. can be used as this clamping circuit. 
[0028] According to the configuration according to claim 7, it connects [ in / construct 
and / the electrical-potential-difference detection equipment of a cell ] with the input edge 
of one electrical-potential-difference detector through the signal changeover switch 
according to claim 5 with which the partial pressure outgoing ends of further two or more 
partial pressure circuits differ mutually. 

[0029] If it does in this way, in case the potential of the partial pressure outgoing end of 
the partial pressure circuit connected to the battery module belonging to the cell block by 
the side of lower order will be measured Since the above-mentioned signal changeover 
switch is wide opened even if the output of the electrical potential difference which hung 
the division ratio of a partial pressure circuit on a part for the electrical potential 
difference of the cell block by the side of lower order of the resistance partial pressure 
circuit of the cell block by the side of a high order improves It is not necessary to increase 
the input signal pressure-proofing of a module electrical-potential-difference detecting 
element which detects the potential of the partial pressure outgoing end of the partial 
pressure circuit connected to the battery module belonging to the cell block by the side of 
a high order, and the above-mentioned clamping circuit can be omitted. 
[0030] Furthermore, moreover, this signal changeover switch can be used as the so-called 
multiplexer, and has the advantage that the number of a module electrical-potential- 
difference detecting element can be reduced. 

[0031] in addition, although this circuitry needs both antisuckback diode and a signal 
changeover switch, the changeover switches by which the series connection was carried 
out to a partial pressure circuit which indicates this signal changeover switch claim 2 may 
essentially differ, and that on resistance may be alike and high. That is, that this signal 
changeover switch should just only transmit the potential of the partial pressure outgoing 
end of a partial pressure circuit to the input edge of a module electrical-potential- 
difference detecting element, that on resistance is satisfactory also as several +k ohms or 
more, many signal changeover switches can be easily constituted from an MOS IC, and 
since an on resistance value still of this level inhibits surge noise electrical-potential- 
difference invasion at the input edge of a module electrical-potential-difference detecting 
element, it is desirable. 

[0032] On the other hand, the changeover switch by which the series connection was 
carried out to the partial pressure circuit must form the on resistance into **** resistance 
markedly, in order to inhibit a resistance noise electrical potential difference, it is difficult 
the changeover switch to accumulate many changeover switches, and, moreover, 
dispersion in on resistance also needs to reduce it. 
[0033] 

[Embodiment of the Invention] Hereafter, the following examples explain the suitable 
mode of this invention to a detail. However, as for this invention, it is natural that it is not 
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limited to the configuration of the following example and can constitute using a 

replaceable well-known circuit. 

[0034] 

[Example 1] It explains with reference to the partial circuit diagram of this invention 
constructing and showing one example of the electrical-potential-difference detection 
equipment of a cell in drawing 1 . 

[0035] 1 constructs, is a cell and comes to carry out series connection of a total of the cell 
block 1 1 of the high end, and four cell blocks which include the cell block 12 of the high 
end next. However, illustration of the remaining cell block is omitted. The cell block 1 1 
comes to carry out the series connection of the five battery modules BAT01-BAT05, and 
the cell block 12 comes to carry out the series connection of the five battery modules 
BAT06-BAT10. 

[0036] 2 is resistance elements Rl-Rl 1 and a partial pressure circuit group which 
consists of R13, R15, R17, and R19, and Rl, R2 and R3, R4 and R5, R6 and R7, R8 and 
R9, R10 and Rl 1, R2 and R13, R4 and R15, R6 and R17, and R8, R19 and R10 
constitute the partial pressure circuit, respectively. It connects with the minimum 
potential edge of the cell block 1 1 through reference potential Rhine 3 and a changeover 
switch SW21, and one edge each of resistance elements R2, R4, R6, R8, and R10 
(resistance element of the reference potential line side as used in the field of this 
invention) is connected to the minimum potential edge of the cell block 12 through 
reference potential Rhine 3 and a changeover switch SW22. Moreover, each other end of 
resistance elements R2, R4, R6, R8, and R10 (resistance element of the reference 
potential line side as used in the field of this invention) is connected to the pole by the 
side of the high order of each battery module of the cell block 1 1 through resistance 
elements Rl, R3, R5, R7, and R9 and changeover switches SW1-SW5. Furthermore, each 
other end of resistance elements R2, R4, R6, R8, and R10 (resistance element of the 
reference potential line side as used in the field of this invention) is connected to the pole 
by the side of the high order of each battery module of the cell block 12 through 
resistance elements Rl 1, R13, R15, R17, and R19 and changeover switches SW6-SW10. 
[0037] Each changeover switches SW1-SW10, and SW21 and SW22 consist of a 
photograph MOS transistor, are driven with the lightwave signal from LED which meets, 
respectively, and are opened and closed. 

[0038] 4 is a module electrical-potential-difference detection block, builds the module 
electrical-potential-difference detecting element of five channels in juxtaposition inside, 
and has detected the voltage drop of resistance elements R2, R4, R6, R8, and R10 
(resistance element of the reference potential line side as used in the field of this 
invention) according to an individual The above-mentioned module electrical-potential- 
difference detecting element consists of an A/D converter, respectively. The A/D 
converter of the format which changes many input signals serially, of course may be used. 
[0039] This A/D converter changes into a digital signal the electrical-potential-difference 
difference of the partial pressure and reference potential VSS which are inputted from 
each above-mentioned partial pressure circuit. In an example, although this A/D 
converter has two or more comparators which compare the partial pressure inputted as 
the reference voltage generating circuit which creates various kinds of larger reference 
voltage as a reference potential than it, and each created reference voltage in a reference 
potential VSS, and the digital signal generating circuit which changes into a digital signal 
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the signal outputted from a comparator, detail explanation is omitted. 
[0040] At the time of electrical-potential-difference detection of the battery module of the 
cell block 1 1 , the changeover switch SW22 is wide opened for the A/D converter in the 
reference potential VSS through reference potential Rhine 3 and a changeover switch 
SW21 at reception and this time from the pole by the side of the lower order of a battery 
module BAT05. By turning on changeover switches SW1-SW5, and turning off 
changeover switches SW6-SW10 by this, it is outputted to the controller which the 
potential of the pole by the side of the high order of each battery modules BAT01-BAT05 
of the cell block 1 1 is changed into a digital signal, and is not illustrated, and this 
controller detects the electrical potential difference of each battery modules BAT01- 
BAT05 by subtraction processing. 

[0041] Similarly, at the time of electrical-potential-difference detection of the battery 
module of the cell block 12, by turning on changeover switches SW6-SW10, and turning 
off changeover switches SW1-SW5, it is outputted to the controller which the potential of 
the pole by the side of the high order of each battery modules BAT06-BAT10 of the cell 
block 12 is changed into a digital signal, and is not illustrated, and this controller detects 
the electrical potential difference of each battery modules BAT06-BAT10 by subtraction 
processing. 

[0042] According to this example, the module voltage signal which consists of a partial 
pressure outputted to a module electrical-potential-difference detecting element from 
each partial pressure circuit within the same cell block Since it becomes a potential signal 
on the basis of the common potential which consists of potential of reference potential 
Rhine and supply voltage impressed to each module electrical-potential-difference 
detecting element can be common-use-ized Since increase of the input signal electrical 
potential difference to the module electrical-potential-difference detecting element which 
can attain simplification of a power circuit upwards and can be set in this case is reduced 
by adoption of a partial pressure circuit, simplification of circuitry can be attained 
inhibiting increase of input voltage. 

[0043] Furthermore, in this example, since the resistance element R2 of the reference 
potential line side of a partial pressure circuit, R4.R6, and R8 and R10 constitute a part of 
two partial pressure circuits, respectively, a resistance element number can be reduced. 
[0044] 

[Example 2] Other examples of the module electrical-potential-difference detecting 
element which constitutes the module electrical-potential-difference detector block 4 are 
shown in drawing 4 . 

[0045] This module electrical-potential-difference detecting element consists of a 
differential voltage circuit 41 and A/D converter 42 which carries out A/D conversion of 
that output voltage. Other module electrical-potential-difference detecting elements of a 
configuration are the same. Supply voltage VH and VL is supplied by each differential 
voltage circuit 41 and each A/D converter 42 from the constant-voltage-power-supply 
circuit 43. 

[0046] At the time of electrical-potential-difference detection of the battery module of the 
cell block 1 1, the changeover switch SW22 is wide opened for - input edge of the 
differential voltage circuit 41 in the reference potential VSS through reference potential 
Rhine 3 and a changeover switch SW21 at reception and this time from the pole by the 
side of the lower order of a battery module BAT05. The supply voltage VH which the 
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supply voltage VL outputted from the constant-voltage-power-supply circuit 43 is shifted 
to potential lower than this reference potential VSS, and is outputted from the constant- 
voltage-power-supply circuit 43 is set as potential higher than the potential (partial 
pressure) VCHO of a node with resistance elements Rl and R2. Since the potential of the 
pole by the side of the high order of each battery modules BAT01-BAT05 of the cell 
block 1 1 is inputted into + input edge of each differential voltage circuit 41 by turning on 
changeover switches SW1-SW5, and turning off changeover switches SW6-SW10 by this, 
it outputs to the controller which carries out digital conversion of the difference, and does 
not illustrate it. This controller detects the potential of each battery modules BAT01- 
BAT05 by subtraction processing. 

[0047] Similarly, at the time of electrical-potential-difference detection of the battery 
module of the cell block 12, the changeover switch SW21 is wide opened for - input edge 
of the differential voltage circuit 41 in the reference potential VSS through reference 
potential Rhine 3 and a changeover switch S W22 at reception and this time from the pole 
by the side of the lower order of a battery module BAT10. The supply voltage VH which 
the supply voltage VL outputted from the constant- voltage-power-supply circuit 43 is 
shifted to potential lower than this reference potential VSS, and is outputted from the 
constant- voltage-power-supply circuit 43 is set as potential higher than the potential 
(partial pressure) VCHO of a node with resistance elements Rl 1 and R2. Since the 
potential of the pole by the side of the high order of each battery modules BAT06-BAT10 
of the cell block 12 is inputted into + input edge of each differential voltage circuit 41 by 
turning off changeover switches SW1-SW5, and turning on changeover switches SW6- 
SW10 by this, it outputs to the controller which carries out digital conversion of the 
difference, and does not illustrate it. This controller detects the potential of each battery 
modules BAT06-BAT10 by subtraction processing. 
[0048] 

[Example 3] It explains with reference to the partial circuit diagram of this invention 
constructing and showing other examples of the electrical-potential-difference detection 
equipment of a cell in drawing 2 . 

[0049] The equipment of this example forms the partial pressure resistance R21 and R22 
further in the equipment of the example 1 shown in drawing 1 between reference 
potential Rhine 3 and changeover switches SW21 and SW22. However, if it does in this 
way, the resistance ratio between each resistance element will require modification. 
[0050] According to this example, even when either of the changeover switches SW21 
and SW22 makes it flow through the changeover switch of another side where closed- 
circuit failure is caused, the short-circuit current which flows between both [ these ] the 
changeover switches SW [ SW21 and ] 22 can be regulated, and safety can be improved. 
[0051] 

[Example 4] It explains with reference to the partial circuit diagram of this invention 
constructing and showing other examples of the electrical-potential-difference detection 
equipment of a cell in drawing 3 . 

[0052] High side resistance elements 2a which consists of a resistance element of the odd 
number of the partial pressure circuit group 2 in the equipment of the example 1 which 
shows the equipment of this example to drawing 1 , Make reverse connection sequence 
with each changeover switches SW1-SW10, and all the changeover switches SW1-SW10, 
and SW21 and SW22 are prepared on the common circuit board 5. Furthermore, 
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resistance elements R2, R4, R6, R8, and RIO (resistance element of the reference 
potential line side as used in the field of this invention) are permuted by the single 
resistance element Rc. Furthermore, this example constitutes each changeover switches 
SW1-SW10, and SW21 and SW22 from the usual MOS transistor. 
[0053] In addition, on the occasion of electrical-potential-difference detection of each 
battery modules BAT01-BAT05 of the cell block 1 1, time amount sequential is made to 
flow through changeover switches SW1-SW5, the potential of the both ends of the 
common resistance element Rc is detected, and it is detected by the single module 
electrical-potential-difference detecting element. Moreover, on the occasion of electrical- 
potential-difference detection of each battery modules BAT06-BAT10 of the cell block 
12, time amount sequential is made to flow through changeover switches SW6-SW10, the 
potential of the both ends of the common resistance element Rc is detected, and it is 
detected by the same module electrical-potential-difference detecting element as the 
above. In addition, also in this example, the addition of the resistance elements R21 and 
R22 shown in drawing 2 is possible. 

[0054] According to this example, since the input from the outside is inputted into each 
changeover switches SW1-SW10 through a resistance element, the electrical potential 
difference by static electricity and other surge voltage are decreased by the above- 
mentioned resistance element, and also have the advantage that changeover switches 
SW1-SW10 can be protected good to the above-mentioned electrical potential difference 
by this. 

[0055] Moreover,-izing of the control voltage for driving the changeover switches SW1- 
SW10 which consist of an MOS transistor, and SW21 and SW22 can be carried out [ low 
battery ], and the proof pressure (for example, gate proof pressure) can do so the big 
effectiveness that a small component can be used. This is further explained with reference 
to drawing 5 . 

[0056] A changeover switch SW1 operates with the control voltage Vgs which is the 
difference of the gate potential Vg and its source potential Vs. Since the source electrical 
potential difference Vs is equal to the potential of reference potential Rhine 3 when a 
changeover switch SW1 is OFF, a changeover switch SW1 can operate with the small 
control voltage Vgs, and further, also after the flow, the source electrical potential 
difference Vs turns into a partial pressure with resistance elements Rl and R2, and since 
it is low, even if control voltage Vgs is small, a changeover switch SW1 can fully be 
driven. 

[0057] on the other hand, it is necessary to adopt the gate voltage Vg still higher than it, 
and since the source electrical potential difference Vs becomes almost equal to the 
potential of the pole by the side of the high order of a battery module BAT01, in 
arrangement of the changeover switch SW1 shown in drawing 1 , after the flow, the 
pressure-proofing and channel resistance of a solid state switch which constitute a 
changeover switch will be markedly alike, and will become large. 
[0058] Furthermore, in this example, as shown in drawing 3 , since 1 chip can be formed 
and it can consider as wiring in a chip, there are a circuit pattern on the circuit board and 
also an advantage that circuitry can be simplified extremely, to those common outgoing 
ends 51 about the end of each changeover switches SW1-SW10. 
[0059] In addition, also in the circuit of the example 1 shown in drawing 1 , changeover 
switches SW1-SW10 and the resistance element of an odd number can be replaced as 
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well as this example, simplification of the solid state switch which constitutes changeover 
switches SW1-SW10 can be attained, and simplification of wiring can be further attained 
by mounting these solid state switches on the same circuit board. 
[0060] ^ • 

[Example 5] It explains with reference to the circuit diagram of this invention 
constructing and showing other examples of the electrical-potential-difference detection 
equipment of a cell in drawing 6 . However, also when it gives the same sign to the 
component in which the circuit and main functions of an example 1 are common, it 
considers as a certain thing. 

[0061] (Configuration) 1 constructs, is a cell and has the cell block 12 of the high end in 
the cell block 1 1 of the high end, and a degree. The cell block 1 1 comes to carry out the 
series connection of the five battery modules BAT01-BAT05, and the cell block 12 
comes to carry out the series connection of the five battery modules BAT06-BAT10. 
[0062] 2 is a voltage divider network which consists of a partial pressure circuit group 21 
which consists of diodes D1-D10 and resistance elements R1-R20, and a clamping circuit 
22 which consists of diodes Dl 1-D15. The partial pressure circuit group 21 consists of 
the first group 21 1 for cell block 11, and the second group 212 for cell block 12. 
[0063] The first group 211 consists of a partial pressure circuit which comes to carry out 
series connection of the partial pressure circuit which comes to carry out series 
connection of the partial pressure circuit which comes to carry out series connection of 
the partial pressure circuit which comes to carry out series connection of the partial 
pressure circuit which comes to carry out series connection of diode Dl and the 
resistance elements Rl and R2, diode D2, and the resistance elements R3 and R4, diode 
D3, and the resistance elements R5 and R6, diode D4, and the resistance elements R7 and 
R8, diode D5, and the resistance elements R9 and R10. 

[0064] The partial pressure circuit where similarly the second group 212 comes to carry 
out series connection of diode D6 and the resistance elements Rl 1 and R12, Diode D7, 
the partial pressure circuit which comes to carry out series connection of the resistance 
elements R13 and R41, It consists of a partial pressure circuit which comes to carry out 
series connection of the partial pressure circuit which comes to carry out series 
connection of the partial pressure circuit which comes to carry out series connection of 
diode D8 and the resistance elements R15 and R16, diode D9, and the resistance elements 
R17 and R18, diode D10, and the resistance elements R19 and R20. 
[0065] The common end connection 21 10 of the first group 211 and the common end 
connection 2120 of the second group 212 are connected to reference potential Rhine 3, 
respectively. 

[0066] The common end connection 21 10 of the first group 21 1 is connected to the 
minimum potential edge (common terminal) of the cell block 1 1 through a changeover 
switch SW21, and the common end connection 2120 of the second group 212 is similarly 
connected to the minimum potential edge (common terminal) of the cell block 12 through 
the changeover switch SW22. The high potential input edge of each partial pressure 
circuit is connected to the pole by the side of the high order of each battery modules 
BAT01-BAT10, the low voltage input edge of each partial pressure circuit of the first 
group 21 1 is connected to the common end connection 2110, and the low voltage input 
edge of each partial pressure circuit of the second group 212 is connected to the common 
end connection 2120. 
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[0067] Each diodes D1-D10 are interposed between the partial pressure outgoing ends 
and high potential input edges of each partial pressure circuit, and each partial pressure 
outgoing end is connected to the input edges CH0-CH9 of each module electrical- 
potential-difference detecting element within the module electrical-potential-difference 
detection block 4 according to the individual. Each module electrical-potential-difference 
detecting element consists of an A/D converter which detects the potential difference 
between the above-mentioned input edge and reference potential Rhine 3, respectively. 
[0068] (Actuation) At the time of electrical-potential-difference detection of the battery 
module of the cell block 1 1, it is supposed that a changeover switch SW21 has ON and an 
off changeover switch SW22. 

[0069] Thereby, the partial pressure of the electrical potential difference between the high 
order side potential of each battery modules BAT01-BAT05 of the cell block 1 1 and 
reference potential Rhine 3 is impressed to the input edges CH0-CH4 from the partial 
pressure circuit of the first group 211, and A/D conversion of these partial pressures is 
carried out to them. 

[0070] Although negative potential is impressed to the high potential input edge of each 
partial pressure circuit of the second group 212 from the cell block 12 at this time, this 
negative potential is prevented by the antisuckback diodes D6-D10. Moreover, each 
antisuckback diodes D1-D5 prevent the short circuit of the battery module which leads 
each partial pressure circuit. 

[0071] At the time of electrical-potential-difference detection of the battery module of the 
cell block 12, a changeover switch SW21 is set to OFF, and a changeover switch SW22 is 
set to ON. 

[0072] Thereby, the partial pressure of the electrical potential difference between the high 
order side potential of each battery modules BAT06-BAT10 of the cell block 12 and 
reference potential Rhine 3 is impressed to the input edges CH5-CH9 from the partial 
pressure circuit of the second group 212, and A/D conversion of these partial pressures is 
carried out to them. 

[0073] Although, as for the high potential input edge of each partial pressure circuit of 
the first group 21 1, the level shift only of the partial pressure of the electrical potential 
difference of the cell block 12 is carried out in the forward direction at this time The 
input edges CH0-CH4 of each module electrical-potential-difference detecting element 
within the module electrical-potential-difference detection block 4 With each diodes 
Dl 1-D15 which make a clamping circuit 22, since it is clamped by the sum total of the 
forward voltage drop of the VDD+ diodes Dl 1-D15, the input voltage of the module 
electrical-potential-difference detecting element into which a signal is inputted does not 
become excessive from the input edges CH0-CH4. 

[0074] Within the module electrical-potential-difference detector block 4, the electrical 
potential difference of each battery modules BAT01-BAT10 is computed by subtraction 
processing of each module electrical-potential-difference detecting element, i.e., the 
digital output electrical potential difference of an A/D converter. 
[0075] According to this example, the module voltage signal which consists of a partial 
pressure outputted to a module electrical-potential-difference detecting element from 
each partial pressure circuit within the same cell block Since it becomes a potential signal 
on the basis of the common potential which consists of potential of reference potential 
Rhine and supply voltage impressed to each module electrical-potential-difference 
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detecting element can be common-use-ized Since increase of the input signal electrical 
potential difference to the module electrical-potential-difference detecting element which 
can attain simplification of a power circuit upwards and can be set in this case is reduced 
by adoption of a partial pressure circuit, simplification of circuitry can be attained 
inhibiting increase of input voltage. 

[0076] Furthermore, in this example, since a voltage divider network 2 is produced by the 

bipolar integrated circuit technique, circuitry can be simplified. 

[0077] 

[Example 6] It explains with reference to the circuit diagram of this invention 
constructing and showing other examples of the electrical-potential-difference detection 
equipment of a cell in drawing 7 . However, also when it gives the same sign to the 
component in which the circuit and main functions of an example 5 are common, it 
considers as a certain thing. 

[0078] (Configuration) The circuitry which inputs the signal level of ten pieces which 
omits a clamping circuit 22 from the voltage divider network 2 shown in drawing 6 , 
instead is outputted from each partial pressure outgoing end of a voltage divider network 
2 into five input edges CH5-CH9 of the module electrical-potential-difference detector 
block 4 which consists the transfer gates 51-60 of a multiplexer 5 of a juxtaposition A/D 
converter of five channels through an individual exception is used for the circuit shown in 
drawing 7 . Each transfer gates 51-60 consist of a respectively small MOS transistor, and 
serve as a multiplexer circuit of a one chip. 

[0079] (Actuation) At the time of electrical-potential-difference detection of the battery 
module of the cell block 1 1, it is supposed that a changeover switch SW21 has ON and an 
off changeover switch SW22, and ON and the transfer gates 56-60 are turned off for the 
transfer gates 51-55. At the time of electrical-potential-difference detection of the battery 
module of the cell block 12, it is supposed that a changeover switch SW22 has ON and an 
off changeover switch SW21, and OFF and the transfer gates 56-60 are turned on for the 
transfer gates 51-55. 

[0080] Even if according to this example a changeover switch SW22 becomes off [ ON 
and a changeover switch SW21 ] at the time of electrical-potential-difference detection of 
the battery module of the cell block 12 and the potential of the partial pressure outgoing 
end of the first group 211 improves Since it does not have a bad influence on the input 
edge of the module electrical-potential-difference detector block 4 since the transfer gates 
51-55 turn off, and these transfer gates 51-60 moreover carry out the multiplexer of the 
input signal level The number of the A/D converter of a module electrical-potential- 
difference detector block can be reduced. 

[0081] (Deformation mode) The deformation mode of this example is shown in drawing 
8. 

[0082] In this deformation mode, in drawing 7 , the module electrical-potential-difference 
detector block 4 and a multiplexer 5 are transformed, the module electrical-potential- 
difference detector block 4 has only the A/D converter of a piece, and the transfer gates 
51-60 of a multiplexer 5 connect the partial pressure outgoing end of each partial pressure 
circuit to the input edge CH9 of the A/D converter of this piece. 
[0083] What is necessary is to turn on the transfer gates 51-55 in order, where ON and a 
changeover switch SW22 are turned off for a changeover switch SW21, and just to turn 
on the transfer gates 56-60 in order by electrical-potential-difference detection of the cell 
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block 12, in actuation, at electrical-potential-difference detection of the cell block 1 1, 
where ON and a changeover switch SW21 are turned off for a changeover switch SW22. 
[0084] (Deformation mode) The deformation mode of examples 5 and 6 is explained 
below. 

[0085] In this deformation mode, when both changeover switches SW21 and SW22 turn 
on, in order to prevent that the cell block 12 connects too hastily, as shown in drawing 9 , 
the current-limiting resistance R is arranged all over this short circuit. If this current- 
limiting resistance R is especially formed in the location shown in drawing 9 , since it 
will separate from this current-limiting resistance R from the principal current circuit of 
the partial pressure circuit small group 21 at the time of the amplitude measurement of 
the cell block 11, and the principal current circuit of the partial pressure circuit small 
group 22 at the time of the amplitude measurement of the cell block 12, detection 
precision of a partial pressure circuit is not reduced. Moreover, like a positive thermistor, 
at the time of an elevated temperature, this current-limiting resistance R can be used as 
the component used as high resistance, and can restrict a short-circuit current further. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram of this invention in which constructing and showing 
an example of the electrical-potential-difference detection equipment of a cell. 
[Drawing 21 It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Drawing 3] It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Drawing 41 It is the block diagram showing an example of the circuitry of a module 
electrical-potential-difference detecting element. 

[Drawing 51 It is the circuit diagram showing an example of a changeover switch. 
[Drawing 61 It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Drawing 71 It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Drawing 81 It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Drawing 9"| It is the circuit diagram of this invention in which constructing and showing 
the other examples of the electrical-potential-difference detection equipment of a cell. 
[Description of Notations] 

1 - constructing — a cell and 2 - a partial pressure circuit group (voltage divider 
network) and 3 - reference potential Rhine and 4 - a module electrical-potential- 
difference detector block (electrical-potential-difference detector), R1-R10, and Rl 1, R13, 
R15, R17 and R19 — the resistance element of a partial pressure circuit, and SW1-SW10 
- a changeover switch, and SW21 and SW22 - a changeover switch, and 1 1 and 12 - a 
cell block, and BAT01-BAT10 - a battery module and 22 - a clamping circuit 
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